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IB Review # 3

Differential Calculus: Tangent and 
Normal Lines

Normal Distribution

Chi Square Statistic

Vocabulary:

Gradient

Derivative

Differentiation

Introduction to Differential Calculus
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Differentiation

y = ax  n

Example:  y = 2x  y = x2

Derivative:  y  =

for:

.

Tangent and Normal Lines

Find the line tangent to y = 5x   - 2x + 6

at the point (1, 9). 

2

Find the normal line.
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X

Emperical Rule:  68% / 95% / 99.7%
68% of the data is within one σ of the mean.

95%     " "   two σ's "

99.7% " " three σ's "

68.26%

95.44%

The Normal Distribution

99.7%

Using Notation

The random variable X is normally 
distributed with a mean, µ, and 
standard deviation, σ.

µ X

X ~ N(µ, σ  )2
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Example
X ~ N(64, 4 )2

X

Show:  P(X > 68)
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40 4535

Suppose the weights of a bag of potatoes are normally 
distributed with an average weight of 40 lbs and standard 
deviation of 5 lbs.

What is the probability that the next bag you buy will be 
between 38 and 42 lbs?

Calculating probabilities with the grapher

lower 
boundary

upper 
boundary

normalcdf (38, 42, 40, 5)
σµ

2nd VARS
DISTR
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X

P(X < k) = 0.95X ~ N(23.6, 3.1 ) 2

X ~ N(23.6, 3.1 )
P(X < k) = 0.95

2

probability

invNorm (0.95, 23.6, 3.1)
σµ

2nd VARS
DISTR

Calculating Inverse Normal

to find k, given:

k ≈
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Another Example, illustrate and find k 

X ~ N(64, 3 )2
P(X > k) = 0.35 

Another Example, illustrate and find k 

X ~ N(64, 3 )2
P(X > k) = 0.35 
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How about P(X > 46) ?

normalcdf (46,___, 40, 5)

40 4535

What is a reasonable upper boundary?

How about P(X > 46) ?

normalcdf (46,___, 40, 5)

40 4535

What is a reasonable upper boundary?
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Two Variable Statistics

Using pairs of 
Numerical data

Using two 
Categories of data 

Scatter Plots
Correlation
Line of Best Fit
Modeling

Chi-Square Test of 
Independence

Relationship between variables

X2

The Chi-Square Test of Independence

Independent:  When 2 variables are independent, 
one does not affect the other.  The probability of one 
has no influence over the probability of the other.

A statement that the data sets are not independent

H   = Null Hypothesis

H   = Alternate Hypothesis

 

A statement that the data sets are independent
0

1

Vocabulary...
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Entries in the table represent the observed number 
of occurances (not percents).  The entries are 
frequencies, so they are natural numbers, N,
(counting numbers) 

Matrix:  An organized array of numbers

Contingency Table:  A matrix arrangement of 
catagorical data. 

The probability of being in the Experimental group is: 

The probability of someone graduating is:   

If the events are Independent, then the probability 
of being BOTH in the experimental group and a 
graduate is:

The probability of 2 Independent Events both 
happening = the product of the 2 probabilities.
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Now that we know the probability of being in both 
groups is:    

How many students would we expect to be a graduate 
from the experimental group?

0.354

Prob.
of both

Total
population

=  Expected number of graduates in the 
experimental group if the events are Independent. 

Expected Table of Values

The calculated values you would expect 
if the variables are Independent

Contingency 

Table:

Expected Value  

Table:
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You try:
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Calculating X  by hand:2

f    original data from contingency table

f    from your calculated expected values if 
the variables are assumed Independent

o

e

You won't need to do this!

With calculator:

Enter ⨍   values into a matrix.o

2nd   MATRIX EDIT,   ENTER

Enter # of Rows by # of Columns, then your 
table values without the sums.

Run the X  test:    STAT TESTS X  test2
2

The calculator will automatically calculate 
the expected frequencies, store them in 
another matrix and run it all through the 
formula!
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Contingency table:

:  The number of values that are free to vary

df = (# of rows - 1)(# columns - 1)

df = (2 - 1)(2 - 1)

df = 1  (for any 2X2 table)

For a 3X3 table:  

df = (3 - 1)(3 - 1)

df = 4 values that are free to vary, the rest will be found by 
subtraction so they will not vary.

The commonly used Significance Levels 
are 1%, 5%, and 10%

When X   > the value determined by the 
significance level chosen, we reject our 
Null Hypothesis. 

2
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When X   > Critical Value, 

we reject our Null Hypothesis, H . 

2

o

Critical Value of X2

The value determined by the significance level chosen

Example:

5% Significance Level

df = 4 (3X3 table)

Critical Value of X2

= 

if our calculated  X   > critical value from table 2
H   rejected o
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Review: 
Chi Square Test of Independence.

X2
is a statistic that measures the 

difference between observed values 

and expected values in a contingency 
table.

link between two variables

 association between two variables

relationship between two variables

If the calculated Chi Square value is 
big enough, we can establish a:

Independent Not Independent

Dependent
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The test is for Categorical 
variables only.

• Set up a contingency table for two 
categorical variables.

• Assume independence to start
• Calculate expected values

The cutoff, or critical Chi-Square 
Value, is either given to you or found 
in a resource table.

This value will tell you whether to 
accept or reject the assumed 
independence between the two 
variables.
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p-value:  probability of getting observed values 
as far, or further, from the expected values 
(assuming independence) 


